The inhibitory effect of suramin on telomerase activity and spheroid growth of C6 glioma cells.
The significant roles of telomerase in carcinogenesis and drug resistance have attracted growing attention as potential therapies. The aim of the study was to investigate the effect of suramin on the telomerase activity of C6 glioma cells and on the growth of C6 glioma spheroids. C6 rat glioma cells were treated with suramin at doses of 175 and 250 microM, and also with an increasing dosage for 96 hours. The effect of suramin on monolayer and spheroid cultures was determined by evaluating cell proliferation, spheroid growth, bromodeoxyuridine labeling index, changes of spheroid ultrastructure, and telomerase activity. Suramin inhibited telomerase activity in a dose-dependent manner. Suramin at 250 microM and 175 microM reduced telomerase activity and cell proliferation, spheroid growth, and bromodeoxyuridine labeling index. These groups commonly revealed distorted nuclei (i.e., nucleolus segregation at 250 microM, many vacuoles, vacuole fusions, and smoothing of the cell surface). Contrary to the effects of individually applied suramin, the increased dose of suramin increased telomerase activity but inhibited cell proliferation and bromodeoxyuridine labeling index only at the 24th and 96th hours; it inhibited spheroid growth at the 96th hour. The increased dose of the suramin-treated group showed changes of spheroid ultrastructure similar to those of the control group except for rarely observed vacuoles or vacuole fusion and microvilli. To the best of our knowledge, this is the first study in the English language to show in vitro cytotoxic effect of suramin via telomerase inhibition on C6 glioma cells and spheroids.